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ABSTRACT : PURPOSE: To enhance purity and the stability of arc discharge and to improve the 

controllability of conditions in synthesis by applying a magnetic field in the axial direction of 
a plasma torch and rotating the arc generating anode site of the torch. 

CONSTITUTION: A water-cooled substrate holder 4 with a mounted substrate 3 to be 
treated is fixed on a manipulator 5 movable in three axial directions and this manipulator 5 
is installed in a vacuum reaction chamber 2 with an exhaust port 1 1 . Gas 10 for forming 
plasma is fed into a plasma torch 7 and the reaction chamber 2 is evacuated from the 
exhaust port 1 1 by working an exhaust system. Voltage is then impressed between the 
anode 8 and the cathode 9 of the plasma torch 7 on the reaction chamber 2 to cause arc 
discharge. By this arc discharge, the gas 10 is converted into plasma and a plasma jet 6 is 
formed. A magnetic field is applied in the axial direction of the torch 7 with electromagnets 
1 , the arc 17 generating anode site of the torch 7 is rotated and diamond is synthesized on 
the substrate 3. 
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